
April 24, 1951 W. B. CRAWFORD 2,550,138 
TANK FITTING 

Filed July 10, 1947 2. Sheets-Sheet l 

INVENTOR. 
AM/2M/A. (Maf//a2Map 

BY 

4TTONEY 

  



April 24, 1951 W. B. CRAWFORD 2,550,138 
TANK FITTING 

Filed July 10, 1947 2. Sheets-Sheet 2 

-zz 27- -2 -1 
5 

Z-w Af %/ 
%D / Z3 S. A 2. K 

ser 

A2 

SeaSN 
(K2(<<6%. Z4(2R /SSN-73 NS 

/7 274.1 e--- AA 

4M / 

N e // /3 N 

7.erefreeze y7 Š3NS-2 

Z 

a. Maya A N N AN stre rare rest reste rare v Ya Navra rare a 

42-NNNN 5-(2. 
as Say Ys to Wa vastaua or sau izz 63- 43 a -& NS moto. 

y ZZ A/ZZ/AA/ A. (M24A/22/62 
210 Z(f BY r 

Z24 Mé24 
4TTOINEY 

  

  

  

  

  

  

  

  

  

    

  

  

  

  



Patented Apr. 24, 1951 2,550,138 

UNITED STATES PATENT OFFICE 
2,550,138 

TANK FTTNG 

William B. Crawford, South Bend, Ind., assignor 
to United States Rubber Company, New York, 
N. Y., a corporation of New Jersey 
Application July 10, 1947, Serial No. 759,950 

(C. 285-25) 7. Claims. 

This invention relates to a tank fitting for an 
Opening in a wall of a tank to which may be at 
tached Some form of a connection, such as an 
inlet or outlet pipe, or a closure for such opening, 
or a similar fitting on another tank for connect 
ing the two tanks. The fitting is particularly ap 
plicable to fuel tanks having one or more layers 
of cold fioWable rubber-like material covering 
the margin of its walls around the opening. 

Heretofore tank fittings have been secured to 
the margins of the walls of the tanks around the 
openings by clamping such margins between two 
metal rings adapted to form a base to which con 
nections may be secured. In such prior con 
structions the rubber-like layers after being 
clamped between the rings flowed as a result of 
its cold flow property and caused the original 
preSSure applied thereto to be released to such 
an extent that a fluid tight Seal between the fit 
ting rings and the tank wall could not be main 
tained. Furthermore the rubber which flowed 
from between the rings formed a bead around 
the outer periphery of the rings. Such bead was 
located at the line of flexing between the flex 
ible tank wall and the rigid fitting and thereby 
increased the stresses in the tank wall on that 
line when flexing occurred. Such stresses con 
tributed to the failure of the tank. 

In accordance With the construction of the 
tank fitting embodying the present invention, 
grooves are formed in the face of one of the 
clamping rings to receive and confine the cold 
flow of the rubber within the space provided be 
tween the rings. The clamping pressure is also 
applied at points around the periphery of the 
rings which are nearer to their inner peripheries 
than their outer peripheries. The control of the 
cold flow of the rubber by the grooves and the 
manner of applying the pressure eliminates the 
formation of the bead while sufficient clamping 
preSSure is applied and maintained between rings 
to maintain a fluid tight Seal. 
The invention is further described in connec 

tion with the accompanying drawing, in which: 
Fig. 1 is an elevational view of a tank fitting 

embodying this invention as it appears on a tank 
connected to an inlet, or outlet; 

Fig. 2 is a plan view of the fitting taken on 
line 2-2 of Fig. 1; 

FigS. 3 and 4 are CrOSS Sectional views taken on 
lines 3-3 and 4-4, respectively, of Fig. 2, but 
further showing the inlet connection attached to 
the fitting and - 

Fig. 5 is a cross sectional view corresponding 
to Fig. 3 of tank fittings on Separate tanks con 
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nected together by coupling the two fittings to 
gether. 
As illustrated in the drawings, the tank fitting 

Comprises an inner ring 0 and an outer ring 
between which a margin f2 of an opening in 

the tank wall 3 is clamped by bolts f4, which ex 
tend through a flange 5 on an inlet connection 
6, and also through the outer ring f. The bolts 

f4, have a threaded connection. With the inner 
ring 9, and thereby secure the rings to the mar 
gin 2 and the inlet connection 6 to the fitting 
With fiuid tight joints. The tank is adapted to 
retain fuel oils therein, and its Walls 3 are made 
of flexible rubber coated fabric having a layer 
f of rubber-like material subject to cold flow 
under pressure. The layer of rubber-like ma 
terial may be made of any of the usual oil re 
Sisting Synthetic rubbers, and Since it covers the 
margin 2 of the tank opening 8, it aids in form 
ing a fiuid tight Seal between the rings and . 
In the event the layer of rubber f is of insuffi 
cient thickness to form a good seal between the 
rings 0 and , a collar of similar rubber may 
be placed adjacent the ring 10. 
As shown in Figs. 2 and 3 the inner and outer 

rings f and have generally a disc shape, and 
the margin 2 of the opening in the tank wall 3 
is sandwiched between the flat faces 9 and 20 

The rubber-like layer 7 on the 
inside of the tank wall 3 lies next to the face 9 
of the inner ring 0, which is provided with cir 
cumferential grooves 2 and 22 into which the 
rubber layer may flow under the pressure ap 
plied thereto between the rings and . The 
inner ring 0 is provided with a flange 23 which 
extends outwardly and axially through the open 
ing 8 in the Walls of the tank, and terminate 
slightly above the outer flat face of the outer 
ring , whose inner periphery loosely fits around 
the flange 23. Doned nuts 24 are affixed to the 
flat portion of the ring fé, and they are pro 
vided with threaded bores 25 for receiving the 
threaded ends of the bolts 4. The Shanks 26 
of the nuts 24 extend outwardly from the face 
f3 of the inner ring and through openings 27 and 
28 in the wall 3 of the tank and the outer ring 

, respectively, and above the upper face of the 
outer ring substantially even with the top of 
the flange 23. The walls of the openings 28 in the 
Outer ring fit loosely around the shanks 26. 
A packing ring 29 is interposed between the 

Outer ring and the flange 5 on the outer con 
nection 6. The openings 3 in the packing ring 
29, have a Smaller diameter than the outer di 
ameter of the shanks 26 of the dome nuts, and its 
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inner periphery overlaps the top of the flange 23 
and thereby forms a fluid tight seal against leak 
age of fluid from the interior of the flange 23 and 
around the nut shanks 26 along the line formed 
by the bottom face of the packing ring 29. The 
fiange 5 of the outlet connection 6 is placed ad 
jacent to the ring 29, and when the Whole a S 
sembly is drawn together by the bolts 4 fluid 
tight seals are also formed between the top of 
the packing ring 29 and the flange 5, and be 
tween the flat surfaces 9 and 20 of the inner 
and outer rings and the tank wall 3. 
When the bolts f4 are turned down to tighten 

the joints, the clamping pressure applied to the 
fitting rings and if radiates from the Center 
of the bolts 4, and the greatest flow in the rubber 
layer takes place in the areas nearest to the 
centers of the bolts, because the faces 9 and 
20 of the fitting rings diverge outwardly from 
each other from the centers of the application of 
the pressures due to the lack of complete rigidly 
of the fitting rings. The flow of the rubber 
layer outwardly from between the rings 
and in Sufficient amounts to form a bead of 
rubber around the outer periphery of the inner 
ring 0 is prevented by taking advantage of the 
divergence of the faces 9 and 20 when the pres 
Sure is applied thereto and by locating the cen 
ters of the points of application of the pressures 
nearer the inner periphery than the outer pe 
riphery of the rings, thereby providing a longer 
path over which the rubber must flow before 
reaching the outer periphery of the inner ring. 
Accordingly the centers of the openings through 
which the bolts A pass are located closer the 
inner peripheries of the rings than to the outer 
peripheries. The flow of the rubber layer 7 
towards the outer peripheries of the rings is 
also prevented by forming the peripheral groove 
2 in the face 9 of the ring 0, thereby intercept 
ing the flow of the rubber before it reaches the 
outer peripheries of the rings and providing a 
reservoir for such flow. The inner groove 22 
also provides a reservoir for the flow of the rub 
ber inwardly and prevents excessive pressure 
being exerted thereon to cause the rubber to flow 
outwardly. The flow of the rubber into the 
grooves 2 and 22 produces a better seal, because 
of the offset continuous ring of rubber compacted 
therein. The bead of rubber heretofore formed 
around the Outer peripheries of the rings being 
eliminated, the flexible tank wall 5 may fiex 
freely to either side of the plane of the faces 9 
and 2 of the fitting rings without subjecting 
the Walls to undue strain around such outer pe 
ripheries. 
A Second application of this invention is dis 

closed in Fig. 5. It comprises a connection be 
tween two tank fittings, one of which may be of 
the same design as that illustrated in Figs. 1 to 4, 
and the other of which is slightly modified, in 
that it is not provided with domed nuts, such 
as the nuts 24 previously disclosed. The fitting 
32 is identical to the fitting previously described, 
and it has the tank wall 33 clamped between its 
inner and outer rings 34 and 35, respectively. 
The other fitting 36 is in all respects the same 
as the fitting 32, excepting that an insert 3 hav 
ing a Smooth bore 38 therethrough is substituted 
for the dome nuts 24. The latter fitting is pro 
Vided With inner and outer fitting rings 39 and 
49, between which the tank wall 4 is clamped. 
The fittings 32 and 36 are connected together by 
placing a packing ring 42 between the outer fit 
ting ringS 35 and 40 of the respective fittings, 
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4. 
and clamping the fittings together by means of 
bolts 43 having their shanks 44 extending 
through the aligned openings in the respective 
parts and threaded into the dome nutS 45 of 
the opposite fitting. 
The tank fittings shown in the drawings are 

initially clamped to the tank wall by means of 
two diametrically opposed flat head Screws 46 
(FigS. 2 and 4) which extend through the Outer 
fitting ring and into doned nuts 47 secured to 
the inner fitting ring. The heads of the screws 46 
are provided with Screw driver slots 48 and they 
are reeeived in counter-sunk, or tapered openings 
49 in the Outer fitting rings. The flat headed 
ScreWS 46 hold the tank fitting rings in place on 
the margin of the opening until a connection can 
be attached to the fitting as by means of the 
Screws 4, or until two such tank fittings can 
be connected together as shown in Fig. 5. 
The fitting rings are preferably made of light 

metal, Such as aluminum, and the domed nuts 
24, 45, and the inserts 3 are preferably made of 
harder metal, Such as steel to resist wear, and 
form Strong threads for the reception of the 
threaded ends of the clamping bolts. In such 
case the metal of the rings are cast around the 
Shanks of the nuts and inserts. Since the open 
ings in the Outer ring fit loosely over the shanks 
of the doned nuts and inserts, and its inner 
periphery fits loosely around the flanges of the 
inner fitting ring with considerable tolerance, 
all cost of machining the fitted parts may be 
eliminated. 
Whereas the preferred forms of this invention 

have been described herein more or less in detail, 
it Will be understood that changes may be made 
in the construction without departing from the 
Spirit of this invention, or the scope of the ap 
pended claims. 

Having thus described my invention, what I 
clain and desire to protect by Letters Patent is: 

1. In combination with a tank, a fitting at 
tached to the margin of an opening in the tank 
Wall which contains a layer of rubber-like ma 
terial Subject to cold flow, said fitting comprising 
inner and Outer rings clamped to either side of 
Said margin, at least one of said rings having a 
plurality of Openings Spaced around and formed 
in its annulus, the center of each of said open 
ings being located on a radius from the center 
of Said ring at a point nearer its inner periphery 
than its outer periphery and said inner periphery 
being yieldable under pressure applied to the 
face of Said ring, said margin having correspond 
ing openings formed therein, and means extend 
ing through said openings and connected to said 
other ring for clamping said rings to said mar 
gin by applying pressure to said margin progres 
Sively from the inner periphery towards the outer 
periphery of Said rings through the yieldability 
of Said yieldable ring. 

2. In combination with a tank, a fitting at 
tached to the margin of an opening in the tank 
Wall which contains a layer of rubber-like ma 
terial subject to cold flow, said fitting compris 
ing inner and outer rings clamped to either side 
of Said margin, said outer ring having a plurality 
of openings Spaced around and formed in its an 
nulus, the centers of said openings being located 
nearer the inner periphery than the outer pe 
riphery of Said rings, said inner ring having an 
axially projecting flange extending within the in 
ner periphery of said outer ring, and bolts ex 
tending through Said openings in said annulus 
and having threaded ends screwed into nuts co 
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operating with said inner ring for clamping said 
rings to said margin. 

3. In combination with a tank, a fitting at 
tached to the margin of an opening in the tank 
wall, said margin having a layer of cold flow 
able rubber on its inner face, said fitting com 
prising inner and outer rings which are adapted 
to be clamped to either side of said margin, said 
outer ring having a plurality of openings spaced 
around and formed in its annulus, said inner ring 
having threaded nuts secured thereto on centers 
coinciding with said openings in said outer rings, 
said inner ring having an outer and an inner 
groove formed in its inner face and located one 
on each side of the centers of said nuts, and 
means extending through said openings in the 
annulus of said outer ring, and screwed into said 
nuts for clamping said rings to said margin, and 
forcing said flowable rubber into said grooves to 
prevent it from flowing outside of the Space be 
tween said rings. 

4. In combination with a tank, a fitting at 
tached to the margin of an opening in the tank 
wall, said margin having a layer of cold flowable 
rubber-like material on its inner surface, Said 
fitting comprising inner and outer disc-like rings 
which are adapted to be clamped to either side 
of said margin, said outer ring having a plu 
rality of openings spaced around and formed in 
its annulus, said inner ring having threaded nuts 
affixed thereto with their centers coinciding with 
the centers of said openings in said annulus of 
said outer ring, said inner ring having at least 
two spaced circumferential grooves formed on its 
face adjacent to said layer of cold flowable rub 
ber-like material, the centers of said nuts being 
located between said grooves, an axially project 
ing flange formed on the inner periphery of Said 
inner ring and extending into the inner periphery 
of the said outer ring, and bolts extending 
through said openings in said outer ring and 
margin, and threaded into said nuts for clamping 
said rings to said margin. 

5. In combination with a flexible Walled tank, 
a fitting attached to the margin of an opening 
in the tank, said margin having a layer of cold 
flowable rubber-like material on its inner Sur 
face, said fitting comprising inner and outer disc 
like rings between which said margin is located, 
said outer ring having a plurality of Spaced open 
ings therein located nearer its inner periphery 
than its outer periphery, said margin having 
openings, coinciding with said openings in said 
outer ring, said inner ring having threaded domed 
nuts affixed thereto with their centers coincid 
ing with the centers of said openings in said outer 
ring and said margin, said inner ring having cir 
cumferential grooves in its face adjacent to Said 
layer of cold flowable rubber-like material, at 
least one of said grooves being positioned on the 
outside of the centers of said nuts, an axially pro 
jecting flange formed on the inner periphery of 
said inner ring and extending into the inner pe 
riphery of said outer ring, and bolts extending 
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through said openings in said outer ring and ' 
margin, and threaded into said nuts for clamping 
said rings to said margin. 

6. In combination with a flexible walled tank, 
a fitting attached to the margin of an opening 
in the tank wall, Said margin having a layer of 
cold flowable rubber-like material on its inner 
face, Said fitting comprising inner and outer disc 
like rings between which said margin is posi 
tioned, said inner ring having threaded domed 
nuts affixed thereto and having their open ends 
projecting above the face of said inner ring, said 
inner ring having an internal axially projecting 
flange, said outer ring having a plurality of 
openings formed in its face which are adapted 
to coincide with the projecting ends of said nuts, 
the peripheral Surfaces of Said openings and the 
inner periphery of said outer ring being fitted 
loosely around the projecting ends of said nuts 
and the projecting flange, respectively, on said 
inner ring, a disc shaped packing. ring placed on 
the outer face of said outer ring and adapted to 
extend over said projecting flange on said inner 
ring, Said packing ring having openings therein 
of a diameter smaller than the over-all diameter 
of the projecting ends of said nuts and having 
centers coinciding with the centers of said nuts, 
an exterior connection secured to said fitting by 
bolts extending through said connection, and 
threaded into Said nuts for clanping the assen 
bly to said margin of the tank Wall opening. 

7. In combination with a flexible walled tank, 
a fitting attached to the margin of an opening 
in the tank wall, said margin having a layer of 
cold flowable rubber-like material. On its inner 
face, said fitting comprising inner and outer 
disc-like rings between which said margin is 
clamped, a plurality of doned nuts affixed to Said 
inner ring and extending through its inner face, 
the centers of said nuts being located nearer the 
inner periphery of said ring than its outer pe 
riphery, an internal axially projecting flange on 
Said inner ring, said outer ring having a plurality 
of openings formed therein, the Walls of said 
openings and the inner periphery of said outer 
ring being fitted loosely around the projecting 
ends of said nuts and said flange, a disc-like 
packing ring fitted over said outer ring and hav 
ing its inner periphery projecting over said flange, 
Said packing ring having openings Smaller than 
the outside diameter of the projecting ends of 
Said nuts and the centers of said openings coin 
ciding with the centers of said nuts, and an out 
er connection attached to said fitting by bolts ex 
tending through said connection and threaded 
into said nuts to clamp all of said parts to said 
margin of said tank. 

WILLIAM B. CRAWFORD. 
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